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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method of 
forming a high-quality oxide film on a semiconductor 
substrate surface at a high controllability, and method of 
manufacturing a semiconductor device. 
SOLUTION: After cleaning the surface of an Si substrate 
1, it is dipped in a 0.5vol.% HF aqueous soln. for 5min. to 
remove impurities on active regions 4 and natural oxide 
film 9. The substrate 1 is rinsed with ultra-pure water 
for 5min. and dipped in a 72.4vol.% perchloric acid 
aqueous soln. heated at 203° C to form a silicon oxide 
film 5 on the surface. Gate electrodes 7 are formed on 
this film 5. 
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LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The formation approach of the oxide film on the front face of a semi-conductor which 
forms a semi-conductor oxide film in the front face of said semi-conductor substrate by being 
immersed into the solution containing the perchloric acid which heated the semi-conductor 
substrate. 

[Claim 2] The formation approach of the oxide film on the front face of a semi-conductor which 
forms a semi-conductor oxide film in the front face of said semi-conductor substrate by 
exposing said semi-conductor substrate to the gas containing perchloric acid, heating a semi- 
conductor substrate. 

[Claim 3] The manufacture approach of the semiconductor device which forms a semi-conductor 
oxide film in the front face of said semi-conductor substrate, and forms a conductive layer on 
said semi-conductor oxide film by being immersed into the solution containing the perchloric acid 
which heated the semi-conductor substrate. 

[Claim 4] The manufacture approach of the semiconductor device which forms a semi-conductor 
oxide film in the front face of said semi-conductor substrate, and forms a conductive layer on 
said semi-conductor oxide film by exposing said semi-conductor substrate to the gas containing 
perchloric acid, heating a semi-conductor substrate. 

[Claim 5] The formation approach of the oxide film on the front face of a semi-conductor 
according to claim 1 which the temperature of the solution containing perchloric acid is 170 
degrees C or more, and is below the boiling point of the solution containing said perchloric acid, 
or the manufacture approach of a semiconductor device according to claim 3. 
[Claim 6] The formation approach of the oxide film on the front face of a semi-conductor 
according to claim 1 that the concentration of the perchloric acid in the solution containing 
perchloric acid is more than 10vol(s).%, or the manufacture approach of a semiconductor device 
according to claim 3. 

[Claim 7] The formation approach of the oxide film on the front face of a semi-conductor 
according to claim 2 that the gas containing perchloric acid is a steam, or the manufacture 
approach of a semiconductor device according to claim 4. 

[Claim 8] The formation approach of the oxide film on the-front face of a semi-conductor 
according to claim 2 that whenever [ stoving temperature / of a semi-conductor substrate ] is 
1 70 degrees C or more 500 degrees C or less, or the manufacture approach of a semiconductor 
device according to claim 1 1 . 

[Claim 9] The formation approach of the oxide film on the front face of a semi-conductor 
according to claim 2 that the concentration of the perchloric acid in the gas containing 
perchloric acid is more than 10vol(s).%, or the manufacture approach of a semiconductor device 
according to claim 4. 

[Claim 10] The formation approach of the oxide film on claim 1 which consists of at least one 
ingredient chosen from the group which a semi-conductor substrate becomes from single crystal 
silicon, polycrystalline silicon, amorphous silicon, gallium arsenide, indium phosphide, silicon 
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germanium carbide, and silicon germanium, or the front face of a semi-conductor given in 2, 
claim 3, or the manufacture approach of a semiconductor device given in 4. 



[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the formation approach of the oxide film on the 
metal-oxide film-semiconductor device used for a semiconductor integrated circuit etc., i.e., an 
MOS (metal oxide semiconductor) device, and the front face of a semi-conductor especially 
applicable to ultra-thin gate oxide, a capacity oxide film, etc. of an MOS transistor and MOS 
capacity, and the manufacture approach of a semiconductor device. 
[0002] 

[Description of the Prior Art] In the case of the silicon device, as the gate oxide and the 
capacity oxide film of a semiconductor device, a division MOS transistor, and MOS capacity, the 
diacid-ized silicone film (henceforth an "oxide film") is usually used. High dielectric-breakdown 
pressure-proofing, the high amount of dielectric-breakdown charges, the low fixed density of 
electric charge, a low movable ion consistency, and a low interface-state-density consistency 
are required of these oxide films. Therefore, washing of a wafer is one of the very important 
processes. On the other hand, with detailed-izing of a device, and high integration, gate oxide 
and a capacity oxide film are thin-film-ized, for example, a design rule 0.1 micrometers or less 
requires ultra-thin gate oxide 4nm or less. Conventionally, the gate oxide of an MOS transistor is 
an elevated temperature 600 degrees C or more, and was formed by exposing a semi-conductor 
substrate to oxidizing quality ambient atmospheres, such as desiccation oxygen and a steam, (for 
example, refer to 131-168 pages in VLSI Technology (VLSI Technology), S.M.Sze edit, and 1984). 

[0003] Moreover, the chemical vapor deposition (CVD method) which makes an oxide film 
deposit on a substrate front face was used by carrying out the pyrolysis of a mono silane or the 
dichlorosilane at 400-900 degrees C, and making it react with oxygen in addition to thermal 
oxidation. Moreover, as an approach of growing up an oxide film at low temperature, a semi- 
conductor substrate is immersed into drug solutions, such as a strong nitric acid of an oxidizing 
quality, and there are an approach of forming a chemical oxide film and the approach of forming 
an oxide film by anodic oxidation. However, by the approach of forming a chemical oxide film, the 
thickness range which can grow was restricted and there was a trouble that the oxide film which 
has the thick thickness more than fixed could not be formed. Moreover, by the approach of 
forming an oxide film by anodic oxidation, although the growth range of thickness is 
comparatively wide, there is a trouble that enough oxide films of electrical properties, such as an 
interface property and a dielectric-breakdown property, cannot be formed. In addition, there are 
an approach of oxidizing thermally as an approach of forming an oxide film at low temperature, 
while irradiating ultraviolet rays, and the approach of oxidizing in the plasma. However, also when 
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which approach is used, it is in a difficult situation to form the oxide film of thin high quality with 

sufficient repeatability with a sufficient controllability. 

[0004] 

[Problem(s) to be Solved by the Invention] However, in the conventional comparatively hot 
thermal oxidation, there was a trouble that the controllability of the thickness at the time of 
forming an oxide film 4nm or less was missing. Moreover, in order to raise the controllability of 
thickness, when oxidation at low temperature was performed, there were troubles, like that an 
interface-state-density consistency is high and the fixed density of electric charge is high in 
respect of the membraneous quality of the formed oxide film. Moreover, the oxide film deposited 
by chemical vapor deposition also has the thickness controllability and the problem same in 
respect of membraneous quality. It not only degrades the hot carrier property of an MOS 
transistor, but especially generating of an interface-state-density consistency causes problems 
especially fatal in a detailed device, such as a fall of the instability of the threshold voltage of a 
transistor, and carrier mobility. Furthermore, reduction of the amount of heat treatments of a 
heat treatment process is also demanded by detailed-ization of a component. However, when it 
was going to form the thermal oxidation film at low temperature 400 degrees C or less, the 
growth rate of an oxide film was remarkably low besides the problem of the above-mentioned 
membraneous quality, and it was difficult to realize thickness which can be used as gate oxide. 
[0005] This invention aims at offering the formation approach of the oxide film on the front face 
of a semi-conductor which can form the oxide film of high quality in the front face of a semi- 
conductor substrate with a sufficient controllability, and the manufacture approach of a 
semiconductor device, without being made in order to solve said technical problem in the 
conventional technique, and using heating at high temperature. 
[0006] 

[Means for Solving the Problem] in order to attain said purpose, the 1st formation approach of 
the oxide film on the front face of a semi-conductor concerning this invention is characterized 
by forming a semi-conductor oxide film in the front face of 4s persons and said semi-conductor 
substrate being immersed into the solution containing the perchloric acid which heated the semi- 
conductor substrate. According to the 1st formation approach of the oxide film on this front face 
of a semi-conductor, the semi-conductor oxide film of 1-30nm of thickness can be formed in the 
front face of a semi-conductor substrate, without using heating at high temperature. Moreover, 
since the content of the metal impurity in an oxide film decreases extremely by using perchloric 
acid, the semi-conductor oxide film excellent in the low interface property of an interface-state- 
density consistency and the fixed density of electric charge can be formed. Moreover, the 
thickness of a semi-conductor oxide film is easily controllable by adjusting the immersion time 
amount to the inside of the solution containing perchloric acid. 

[0007] Moreover, in the 1st formation approach of the oxide film on the front face of a semi- 
conductor of said this invention, it is desirable that the temperature of the solution containing 
perchloric acid is 1 70 degrees C or more, and it is below the boiling point of the solution 
containing said perchloric acid. According to this desirable example, the growth rate of the semi- 
conductor oxide film by perchloric acid is highly maintainable. 

[0008] Moreover, in the 1 st formation approach of the oxide film on the front face of a semi- 
conductor of said this invention, it is desirable that the concentration of the perchloric acid in a 
perchloric acid solution is more than 10vol(s).%. Moreover, in the 1st formation approach of the 
oxide film on the front face of a semi-conductor of said this invention, it is desirable to consist 
of at least one ingredient chosen from the group which a semi-conductor substrate becomes 
from single crystal silicon, polycrystalline silicon, amorphous silicon, gallium arsenide, indium 
phosphide, silicon germanium carbide, and silicon germanium. It is because the application range 
is wide as a semi-conductor substrate. 

[0009] Moreover, the 2nd formation approach of the oxide film on the front face of a semi- 
conductor concerning this invention is characterized by forming a semi-conductor oxide film in 
the front face of said semi-conductor substrate by exposing said semi-conductor substrate to 
the gas containing perchloric acid, heating a semi-conductor substrate. According to the 2nd 
formation approach of the oxide film on this front face of a semi-conductor, the semi-conductor 
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oxide film which has the uniform quality of 1-30nm of thickness can be formed in the front face 
of a semi-conductor substrate, without using heating at high temperature. Moreover, since the 
content of the metal impurity in an oxide film decreases extremely by using perchloric acid, the 
semi-conductor oxide film excellent in the low interface property of an interface-state-density 
consistency and the fixed density of electric charge can be formed. Moreover, the thickness of a 
semi-conductor oxide film is easily controllable by adjusting the exposure time to the gas 
containing perchloric acid. 

[0010] Moreover, in the 2nd formation approach of the oxide film on the front face of a semi- 
conductor of said this invention, it is desirable that the gas containing perchloric acid is a steam. 
In this case, ozone may be added further. 

[001 1] Moreover, in the 2nd formation approach of the oxide film on the front face of a semi- 
conductor of said this invention, it is desirable that whenever [ stoving temperature / of a semi- 
conductor substrate ] is 170 degrees C or more 500 degrees C or less. Moreover, in the 2nd 
formation approach of the oxide film on the front face of a semi-conductor of said this invention, 
it is desirable that the concentration of the perchloric acid in the gas containing perchloric acid 
is more than 1 0vol(s).%. 

[0012] Moreover, in the 2nd formation approach of the oxide film on the front face of a semi- 
conductor of said this invention, it is desirable to consist of at least one ingredient chosen from 
the group which a semi-conductor substrate becomes from single crystal silicon, polycrystalline 
silicon, amorphous silicon, gallium arsenide, indium phosphide, silicon germanium carbide, and 
silicon germanium. 

[0013] Moreover, the 1st manufacture approach of the semiconductor device concerning this 
invention is characterized by forming a semi-conductor oxide film in the front face of said semi- 
conductor substrate, and forming a conductive layer on said semi-conductor oxide film by being 
immersed into the perchloric acid solution which heated the semi-conductor substrate. Since 
according to the 1st manufacture approach of this semiconductor device the semi-conductor 
oxide film of 1-30nm of thickness useful as gate oxide of an MOS transistor can be formed in 
the front face of a semi-conductor substrate with a sufficient controllability and this semi- 
conductor oxide film becomes the thing excellent in the low interface property of an interface- 
state-density consistency and the fixed density of electric charge, without using heating at high 
temperature, semiconductor devices, such as a highly efficient MOS transistor, are realizable. 
[0014] Moreover, in the 1st manufacture approach of the semiconductor device of said this 
invention, it is desirable that the temperature of the solution containing perchloric acid is 170 
degrees C or more, and it is below the boiling point of the solution containing said perchloric 
acid. 

[001 5] Moreover, in the 1 st manufacture approach of the semiconductor device of said this 
invention, it is desirable that the concentration of the perchloric acid in the solution containing 
perchloric acid is more than 10vol(s).%. Moreover, in the 1st manufacture approach of the 
semiconductor device of said this invention, it is desirable to consist of at least one ingredient 
chosen from the group which a semi-conductor substrate becomes from single crystal silicon, 
polycrystalline silicon, amorphous silicon, gallium arsenide, indium phosphide, silicon germanium 
carbide, and silicon germanium. 

[0016] Moreover, the 2nd manufacture approach of the semiconductor device concerning this 
invention is characterized by forming a semi-conductor oxide film in the front face of said semi- 
conductor substrate, and forming a conductive layer on said semi-conductor oxide film by 
exposing said semi-conductor substrate to the gas containing perchloric acid, heating a semi- 
conductor substrate. Since according to the 2nd manufacture approach of this semiconductor 
device the semi-conductor oxide film which has the uniform quality of 1-30nm of thickness 
useful as gate oxide of an MOS transistor can be formed in the front face of a semi-conductor 
substrate with a sufficient controllability and this semi-conductor oxide film becomes the thing 
excellent in the low interface property of an interface-state-density consistency and the fixed 
density of electric charge, without using heating at high temperature, semiconductor devices, 
such as a highly efficient MOS transistor, are realizable. 

[0017] Moreover, in the 2nd manufacture approach of the semiconductor device of said this 
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invention, it is desirable that the gas containing perchloric acid is a steam. In this case, ozone 
may be added further. 

[0018] Moreover, in the 2nd manufacture approach of the semiconductor device of said this 
invention, it is desirable that whenever [ stoving temperature / of a semi-conductor substrate ] 
is 1 70 degrees C or more 500 degrees C or less. Moreover, in the 2nd manufacture approach of 
the semiconductor device of said this invention, it is desirable that the concentration of the 
perchloric acid in the gas containing perchloric acid is more than 10vol(s).%. 
[0019] Moreover, in the 2nd manufacture approach of the semiconductor device of said this 
invention, it is desirable to consist of at least one ingredient chosen from the group which a 
semi-conductor substrate becomes from single crystal silicon, polycrystalline silicon, amorphous 
silicon, gallium arsenide, indium phosphide, silicon germanium carbide, and silicon germanium. 
[0020] 

[Embodiment of the Invention] Hereafter, this invention is explained still more concretely using 
the gestalt of operation. 

<Gestalt of the 1st operation> The gestalt of the 1st operation which forms a semi-conductor 
oxide film by this invention is first explained using drawing 1 . In the gestalt of this operation, the 
case where a single crystal silicon substrate is used as a semi-conductor substrate is mentioned 
as an example, and the case where MOS capacity is formed is explained. 

[0021] First, as shown in drawing 1 (a), the component isolation region 2 and the active region 4 
which is a field which forms a component were formed on the silicon substrate 1. As a 
component isolation region 2, the oxide film of LOCOS (Local oxidation of Silicon) structure was 
formed by 500nm thickness by 1000-degree C steam oxidation. In the front face of an active 
region 4, it is SiO<SUB>2 of about 1.2nm of thickness as natural oxidation film 9. The film exists. 
As a silicon substrate 1, as a channel stopper of the component isolation region 2, boron is 
poured in with the acceleration energy of 50keV(s) with well-known ion-implantation using p 
mold conductivity (100) side bearing and the single crystal silicon substrate of 10-15ohms of 
specific resistance cm which were produced by the Czochralski method (CZ process) so that the 
concentration of 2x1013cm~3 (atom) may be obtained. 

[0022] next, it is shown in drawing 1 (a) and (b) — as — a well-known RCA cleaning method (W. 
Kern, D.A.PIutien:RCA review 31,187 pages, 1970) — after washing the front face of a silicon 
substrate 1 by law, this silicon substrate 1 was immersed in the hydrofluoric-acid (HF) water 
solution of concentration 0.5vol.% for 5 minutes, and the impurity and the natural oxidation film 9 
on an active region 4 were removed. 

[0023] Next, as shown in drawing 1 (c), after carrying out the rinse (washing) of the silicon 
substrate 1 for 5 minutes with ultrapure water, silicon oxide 5 was formed in the front face of a 
silicon substrate 1 by being immersed in the perchloric acid (HCI04) water solution 8 of 
concentration 72.4vol.% heated at 203 degrees C for 37 minutes. When oxidizing using the 
perchloric acid water solution 8 of such concentration 72.4vol.%, specifically, it is desirable the 
temperature near 203 degrees C which is the boiling point of this perchloric acid water solution 8 
about the temperature of the perchloric acid water solution 8, and to hold at 195-203 degrees C. 
It is because the growth rate of the semi-conductor oxide film by perchloric acid becomes low 
below 195 degrees C. 

[0024] Next, in order to form an electrode, after depositing aluminum 6 in 1 -micrometer 
thickness by the spatter ( drawing 1 (d)) and carrying out pattern NINGU of the gate electrode 
with a well-known photolithography technique, aluminum 6 was etched with the well-known dry 
etching technique, and the gate electrode 7 was formed ( drawing 1 (e)). MOS capacity was 
produced according to the above process. 

[0025] It washes to drawing 2 and X linear-light electron spectrum which observed the silicon 
substrate which removed the natural oxidation film after being immersed for 40 minutes into the 
perchloric acid water solution of concentration 72.4vol.% heated at 203 degrees C is shown. X 
linear-light electron spectrum was measured using ESCALAB220 i-XL made from VG. Under the 
present circumstances, as an X line source, K alpha rays of aluminum whose energy is 1487eV 
were used. The photoelectron was observed in the surface perpendicular direction. Among 
drawing 2 , a peak (1) is based on a photoelectron from 2 p orbitals of Si of a silicon substrate, 
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and depends a peak (2) on a photoelectron from 2 p orbitals of Si of silicon oxide. It was 8.0nm 
when the thickness of an oxide film was calculated from the ratio of the integrated intensity of a 
peak (2) and a peak (1). Here, 2.6nm was used as a mean free path in a silicon substrate, using 
3.5nm as a mean free path in the silicon oxide of the photoelectron from 2 p orbitals of Si. 
Moreover, even if it used ERIPUSONATA, the thickness of an oxide film estimated it as 8.0nm. 
[0026] As mentioned above, according to the gestalt of this operation, it was checked by 
oxidizing the front face of a silicon substrate using a perchloric acid water solution that it is 
possible to form silicon oxide 8nm or more at about 200-degree C low temperature. 
[0027] Moreover, since the content of the metal impurity in an oxide film decreased extremely by 
using a perchloric acid water solution in this way, silicon oxide excellent in the low interface 
property of an interface-state-density consistency and the fixed density of electric charge was 
able to be formed. 

[0028] Drawing 3 plots the thickness of silicon oxide to the time amount immersed in the 
perchloric acid water solution of concentration 72.4vol.% heated at 203 degrees C. It washed, and 
it was immersed in the perchloric acid water solution of concentration 72.4vol.% which heated the 
silicon substrate which removed the natural oxidation film with the hydrofluoric-acid (HF) water 
solution of concentration 1.0vol.% at 203 degrees C, and asked for the thickness of silicon oxide 
from X linear-light electron spectrum observed after that. As shown in drawin g 3 , in 2.5nm or 
more of thickness, by the thickness of silicon oxide increasing linearly with time amount, and 
adjusting the immersion time amount to the inside of a perchloric acid water solution shows that 
the thickness of silicon oxide is easily controllable. 

[0029] In addition, in the gestalt of this operation, although the case where the perchloric acid 
water solution of concentration 72.4vol.% was used was mentioned as the example and explained, 
it is not necessarily limited to the perchloric acid solution of this concentration, and if the 
concentration of perchloric acid is more than 10vol(s).%, the desired end can be attained. 
[0030] Moreover, in the gestalt of this operation, although the perchloric acid solution 8 is used 
in order to form silicon oxide 5, perchloric acid is not necessarily limited to a solution and can 
form the same semi-conductor oxide film also by making gaseous perchloric acid and a gaseous 
semi-conductor react. 

[0031] By making the gas and semi-conductor which contain perchloric acid in below react 
explains the case where a semi-conductor oxide film is formed. 

<Gestalt of the 2nd operation> Drawing 4 is the schematic diagram showing the formation 
equipment of the oxide film in the gestalt of operation of the 2nd of this invention. Volume 
1000cm3 constituted with sapphire (aluminum 203) as shown in drawing 4 In the oblong chamber 
101, the semi-conductor substrate 102 is supported in the level condition. The halogen lamp 103 
is formed in the outside upper part and the outside lower part of a chamber 101, and it enables it 
to heat the semi-conductor substrate 102 from the upper and lower sides with this halogen lamp 
103. It enables it to introduce the anhydrous HF gas 104 for removing the natural oxidation film 
of the front face of the semi-conductor substrate 102 from the left end of a chamber 101, 
before forming an oxide film, ozone gas 105, and the steam 106 of perchloric acid in this oxide 
film formation equipment. These gas is exhausted from the exhaust air port 107 at the right end 
of a chamber 101, after reacting on the front face of the semi-conductor substrate 102 in a 
chamber 101. Although actual equipment is equipped with the semi-conductor substrate 
conveyance device, a control section, a power supply section, etc., near the chamber which 
actually performs a process is shown in the gestalt of this operation. 

[0032] Next, the case where an oxide film is formed is explained using the formation equipment 
of the oxide film equipped with the above-mentioned configuration. In this case, the single 
crystal silicon substrate of the diameter of 200mm was used as a semi-conductor substrate 102. 
Moreover, the pressure in a chamber 101 is set as 100Torr(s). 

[0033] First, after arranging the semi-conductor substrate (single crystal silicon substrate) 102 
to the position in a chamber 101, in order to remove the natural oxidation film of the front face 
of the semi-conductor substrate (single crystal silicon substrate) 102, anhydrous HF gas 104 
was introduced by the flow rate of 50cc/second over about 5 seconds in the chamber 101. 
Thereby, the natural oxidation film of the front face of the semi-conductor substrate (single 
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crystal silicon substrate) 102 was removed completely, and the pure silicon front face was 
exposed. Next, introducing the steam 106 of perchloric acid in a chamber 101 by the flow rate of 
200cc/second, it heated so that the skin temperature of the semi-conductor substrate (single 
crystal silicon substrate) 102 might become 300 degrees C with a halogen lamp 103. When 
heated for 180 seconds in this condition, silicon oxide of 6nm of thickness was formed in the 
front face of the semi-conductor substrate (single crystal silicon substrate) 1 02. In this case, in 
addition to the steam 106 of perchloric acid, silicon oxide can be efficiently formed also by 
introducing ozone gas 105. 

[0034] Also in the gestalt of this operation, the thickness of silicon oxide is easily controllable by 
adjusting the amount (exposure time to the steam 106 of perchloric acid) of the steam 106 of 
the perchloric acid introduced in a chamber 101. 

[0035] After forming silicon oxide in the front face of the semi-conductor substrate (single 
crystal silicon substrate) 102 as mentioned above, according to the production flow of the MOS 
capacity shown in drawing 1 of the gestalt of implementation of the above 1st, an MOS device is 
producible. 

[0036] In addition, in the gestalt of this operation, although the case where the steam of 
perchloric acid was used was mentioned as the example and explained, if the concentration of 
perchloric acid is more than 10vol(s).%, the desired end can be attained. In this case, the ozone 
gas other than perchloric acid may be contained. 

[0037] Moreover, in the gestalt of this operation, although whenever [ stoving temperature / of a 
semi-conductor substrate ] is set as 300 degrees C, it is not necessarily limited to this 
temperature and whenever [ stoving temperature / of a semi-conductor substrate ] should just 
be 1 70 degrees C or more 500 degrees C or less. 

[0038] Moreover, in the gestalt of this operation, although gas is introduced in parallel with the 
field of the semi-conductor substrate 102, it is not necessarily limited to this configuration and 
the shower head etc. may be used. 

[0039] Moreover, in the gestalt of this operation, although the front face of the semi-conductor 
substrate 102 is heated with the halogen lamp 1 03, it is also possible for it not to necessarily be 
limited to this configuration and to use resistance heating. 

[0040] Moreover, in the gestalt of the above 1st and the 2nd implementation, although the case 
where a single crystal silicon substrate was used as a semi-conductor substrate was mentioned 
as the example and explained, it is not necessarily limited to a single crystal silicon substrate, 
and can also apply to the substrate which consists of other semi-conductors, such as 
polycrystalline silicon, amorphous silicon, gallium arsenide, indium phosphide, silicon germanium, 
and silicon germanium carbide. 
[0041] 

[Effect of the Invention] As explained above, according to this invention, by using perchloric acid, 
the cheap oxide film of the high quality excellent in the interface property can be formed in a 
semi-conductor front face at low temperature 500 degrees C or less, and a highly efficient MOS 
device can be realized by using these oxide films as gate oxide. 



[Translation done.] 
* NOTICES * 

JP0 and INPIT are not responsible for any 
damages caused by the use of this translation. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a process Fig. in the case of forming MOS capacity using the formation 
approach of the oxide film on the front face of a semi-conductor in the gestalt of operation of 
the 1 st of this invention. The process at which (a) forms a component isolation region and an 
active region on a silicon substrate, The process from which (b) removes the natural oxidation 
film on the front face of silicon, the process which (c) is immersed in the solution containing 
perchloric acid in a silicon substrate, and forms an oxide film, the process in which (d) forms an 
electrode layer, and (e) show the process which forms a gate electrode, respectively. 
[Drawing 2] It is X linear-light electron spectrum measured after the silicon substrate was 
immersed for 40 minutes into the perchloric acid water solution of concentration 72.4vol.% 
heated at 203 degrees C in the gestalt of operation of the 1st of this invention. 
[Drawing 3] It is drawing showing the relation between the immersion time amount at the time of 
a silicon substrate being immersed into the perchloric acid water solution of concentration 
72.4vol.% heated at 203 degrees C and 1 95 degrees C in the gestalt of operation of the 1 st of 
this invention, and the thickness of silicon oxide. 

[Drawing 4] It is the schematic diagram showing the formation equipment of the oxide film in the 
gestalt of operation of the 2nd of this invention. 
[Description of Notations] 

1 Silicon Substrate (Semi-conductor Substrate) 

2 Component Isolation Region 

3 Pure Silicon Front Face 

4 Active Region 

5 Silicon Oxide 

6 Aluminum 

7 Gate Electrode 

8 Perchloric Acid Water Solution 

9 Natural Oxidation Film 

101 Chamber 

102 Semi-conductor Substrate (Single Crystal Silicon Substrate) 

103 Halogen Lamp 

104 Anhydrous HF Gas Installation Rhine 

105 Ozone Gas Installation Rhine 

106 Perchloric Acid Steamy Installation Rhine 

107 Exhaust Air Port 



[Translation done.] 
* NOTICES * 

JP0 and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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(57) [gift] 

[KB] *»JWIft*fl!l»5C£&<. 

go. 5vo-\.%<DHF7mffi.ic5ftmm.mi,< mttrnm 
«i%jfi*6*-c5#ray>* (»s»)'t/fc». c©fy 

3 >St£ 1 *, 2 0 3 °C«:*iB»L/dSS7 2 . 4 vol .% 

ommmmimm & cc 3 7 &m«?R t, . ■> y =» >*& 1 
©sister y 3 >bmur5 srj&fisr 5. y 3 >»t« 
5 ©±«c y- h mm 1 zm®.? h . 




(2) 

1 

Hsm.'picWStir ft C ft Cc «fc D . Mi2*»^»«©*SBCC 
*«»IMb«l*J|gfiS-r ft*aWMfflf©«tf UWWBdW 
ft. 

»««i*3Ril*dtf»ft;{c*«-r * C ft K J: 0 . mffB 
®lMUK>JBft£&. 

[91*913] ¥m#&fo*iam Ltc&i&mmzstste 10 

gffi & jfi&JR&fc^trSUfcKSK-r ft c ft &e <fc -5 TSuie 

imm 5 ] immm*'gts®®.<Du&& 1 7 0 *c« 
tmm 1 KBai8©^*wffi©M<iM®jBflcerffiXBt» 20 

[ 6 ] SttL3RK*^^?K*©3t^lSK©«S 

j&j 1 0 voi .%Seitx:ibipnm 1 <cE«©*aw*«ffi© 

&ttag©^Jj£2fftX»it#W3 «clB«©*»(*«jB©W 
2 (CB2tS©*3Sttt^ffi©®ftJg©©fi£*ftX«ff*14 

c issas 8 i $m#mm<Dmm®&w 1 7 0 -c«± 5 

0 O ftfft *JS2 KiB«8©^a»«:*n©K{bJg 30 

©f&dtffSLXttSWOS l l ttiE$£©¥2Sf*££g©SS&:fr 
& 

[«*^9] ja«*K*^t?^*©jfi*&«K©jSS 

ifi 1 0 vol .WiLtC* ftfSJjOH 2 tc§2iS©¥2Sf£StB© 
K{kM©»fi)WftXttSf*«4 iCl3$g©¥igf*£Sg©S* 

c m^ok i o ] *m itmmmmgk ^ y a > . &b a 

•i7A % ->y 3>W7 A HS^'Ja^ 

;bvi>)A*^&5if*e)iiin5i!>ft< tt 1 -?©** 40 

ft* 6 tt ft It&B 1 ft L < tt 2 lttSM<D¥m#gm<Dm 

im<m^mxim7m 3 «> t, < » 4 tcists©^^^ 

^S©tSiS*ffi. 
[0 0 0 1] 

% s MO S (metal oxide semiconductorO-rvW X, ft 
KfbJRKC^SSKfbBItt ft'KI&BTft Ci<Dt# ft*ig 50 
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2 

MTft 0 
[0 00 2] 

[«£*©etfl5] ISItf^^, iOtotfMOS 

^{c»s>ixe©— o-c*ft. ^/t'f.xottM 

fbL/T*J«9, 0. 1 Mm«T©7 s 1fW>;l'-;l' 

r«4nmfclT©ffiWy-b^b|g*iS*3tlft. fit 
*. MOS h^>S^Xdt©y- FBfcfUft*. 6 0 0'CfcJ 
iOWfi-C^ ¥i${*S«£?^ia^*&J&&ft'©&{b 
tt»ffla«c«|-J-ft C ifCfcotM^htl* W*. 
H VLSlfi'^P^- (VLSI Techno 1 
on), S. M. Sz eMA. 1 9 8 4*p. 1 3 1 ~ 
16 8-^-y#M). 

[0 00 3] £/c nMWb^cc. *^9>*»y*n 
n->7>44 0 0~9 0 0*C"Ci^)S§t, KSRftKlft 

s-ttftcftjcto. S«SffitciS{b)S'&iia3-B-ft{b^ 
WfttBi&ss (cvDft) <c^fefflt>6nrt»yt. £ 

fc> ^TMftflteJSSfiS l/Ttt. Bfbtt© 

MfbMI&JBflW-ftTW**. Htt81WkK:j:oriWbHI*» 
sw-ft#ffi#t*ft. u*>u {b^WttM<fcBi*Ji5srrft 

ft iwb«4«flf*- ft c & #-e£ «ci» 1 1> 5 

man?* Ct&T$tH,>tm mm&L&to ft . c ©«*i 

tcfc, fis-r^bis^JBfS-rft^ftiLr. 

m l Mfizimit&ifsismp* ?v ^■7*•c^b4^f 

fc« »^]«?a a 0 K©^b)IS**iJ1Si14cfc<. fr^wm&< 
JI5ia-S-ft©B:Hlltttt««:*ft. 
[0 00 4] 

[^^^L-«fc^i-rftlSSi] L^L,. fE*©tt«Wl 
l»jfll©««Wbr«. 4nmJWT©^blS ; &^^ftl^© 
■i«M)M«9:K^» ft t to o fc. * fc> JR 

HKDW»tt*l^±S-&ftfc»(Cig»-C©»iffc*?f ^ ft. 

ft, &em£BfflKft;PXl>C iftiCWW**^ 

ft . wwwwttacf «»© ja"CB*©raH * mulx ^ 

ft. #«c, ^®iS{4ffiS©ffe*«. MOS 



(3) 

3 

®m<m*Bf$. L<k*>f?2>t, ±.m<Dwm<Dmmvm 

t u ■twmv* zmm&mm? & c £ imm-vb -> tc c 
[0005] *«wtt. mm.micisvzmsmmzM 

< ^fiR-r & C <!: ©T t £*ag£mS<D®HtJS©I*f!£>7i£ 

&c/¥«#iiSg©i^;^£««-rs c t tgffjit 

[0 00 6] 

[lSilI£ft?&-t&fcsb©#I§:] BulBgW^afS-r^fc 

jg-r £ c i k «fc o . Mie*«(*»ffi©*®«c^«^ 
itmomi (omfs^jmic^tut, mummzm^zct 20 

& < . ¥a»ftgt£©ai®KJgW 1 - 3 0 n m<DmmteWi 

[0 00 7] $/c, mriB*?6BJCD**i**®©^k^© 
^l©Jf$)S*^^te^-c«. ji^®E*^tf^©aS 30 
ifi 1 7 0 C C«±-C, Hiriei®iS^*^^jg©i» 
,^T-C*?.©*5»S LA>. C©5?$ Lt,>Wc«fcfttf. 
j<S£J£I^C££^&i^bJii©J&gU-- h *i«< »*f 

[0 00 8] Hffie*#6BJ©*®f*:«a©^<bM© 

mi©0ES;^i4K:*i^T(3:» mt&mmimtp<Di&tumm 

©?gS*U 0voT.%tUir&6©rtW*l<^,, $/c, mi 
IB*l6HJ©^^®©^|:Bl©lg 1 ©Jfcfifcfrffi&C:fet,> 

^«^'J=3>. WWJ^a, m-Os^A. 40 

[0 00 9] gfc, *#gBJ(c^^^J»f*^ffi©K{bflS© 

i!5ie¥«#g«©aMK^#^bJg£ff2ja-r & c t z 

C©*^{*aB©^bM©H2©^fiS*a 

ccj;n«. H5umm*m^2>cttj;< , ^jg&«&©a? so 
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4 

ffitcMil 1 - 3 0 n m©^-^^^^^- Z^mfrMit 

tic**), Wiitm'p<D&m*ny><D$mw-t)m&'C'j>tj: 

tc. m&mmz^tsMft^cDm&mrsziMm-rzctu: 

[0010] ttc, m%ttmno*mwmm<»mmv> 

Tfe^w$w>„ combat, zzicxvyzm 

[oointfc. msttzmvmgmmvwtimv 
mzmm^-mcis^xa, ¥j»<*sffi©jjnf&ias# 1 

7 0-Ct(±5 0 0Wt*^O*s!lfSU^ m 

-a*. iuam^^o«t**©jait^©?sfi^ 1 0 vo 

l.°/oJ«±-C*5©!!i!!if$L/^ 
[0012] $/e, filB*IIBj©^f^®©^{tM© 

^2©^*ffi(cte^r«. mmizmmmteihisv => 

y =j > v A #> e ft & gf 6 mitti < <h 

[0013] ttc. *&wic&zzm#m&<Dm 1 <om 

T5Ci tc J: o-CS!iia¥«j*S«©^MK:*«*^bM 

znmt-rz. tommttmsom 1 ©«it*s«:j:n 
if, iwajjn«i*ffl«,>4c:ta<, ¥^f*s«©^®tcM 
os h7>^x3?©y- tmimtLxumtemmi- 

3 0 n m©^<*^b)IS?rSiJiai14<f; < JfMT -5 C <L#-C 
^. C©¥^^bM«^M*{4ffiS. HSmiwSfS© 

h =? > X if ^©¥«^g?r^-r -5 C £ #r # s . 
[0014] sfc, Bt)ia*^©*«ft«g©^ i ©» 
jfi^K^^trS^osS*! i 7 o 

[ooi5]$fc, m&*mi<Dmm#m&<Dm i<om 

awEswi ovoi-.96«±t?**o*»#f*i/o». ffne 
*%^©^»^a©» i ©sfjs^rffijcfe^rtt. ^ 

=>>, iit-fb** 1 ; ^a, j^fb-Y^^^A. 

- ^ A * - A 4 FSO % > 'J =t > -5r*;U-7 x hj h tt Z> gf 
3tP6»«nSii><t< £fc 1 o©M*4* 5 6> 5 ©#» * L/ 

[0016] Sfc, 2|E|%HJtc^*^tt»a©*2©S!! 



C4) 

5 

«ii©W2©«ifi#Sc*cj:ft«, nummzm^zct 
swt®4 uxmm^mm 1-30 nm©*s— fcaftt* 

©¥^M<U»^ffi«tMl5K. Hje*»*l£©fii»l* 

mo^m^ms^mmir 4 c 4 #t? * 4. 10 

CO 0 1 7 ] tnB*MO¥4MHtKCDllK2CDH 
a»j*K*t>rtt, »^l**£t^f**Ja«tr**© 

[0018] Sfc. l«fB2p:^©^t^S©^2CDS8 

awrttK*t>r b. *«<**«<D«ag*5 1 7 0 *c« 
.±Boowe**©w*u». iwe*«w 

#*?*Lt>. — 20 

[0019] ftriB#^©4^tt£IH©f&2©S!! 

y;u^^A3&>6*4af3!»>eatfn5iJ>*< 4t> 10© 

[0 02 0 ] 

<» 1 ©3®fc©*5»> *r. *»9§fc<fc?)¥S«ttMtJli 30 

zm\ <D2m<>MM*m 1 *fflt>r»wrs. 

[0 02 1 ] S-T, HI (a) tem-rJ^K:. ->ya> 

$> zimm® 4 l fc, x^^nwii 2 4 t-r ». 

LOCOS (Local oxidation of Silicon) fllii©I8Mt 
1 0 0 0 TOMfcXMBHbtC J: D500n m(DWV 
'jftiRLyfc. iStt«W4©a®{Ctt. a*fflMtM9 4l/-C 40 
'JRJVIU. 2nm©S.i0 2 K**fiPaELT f'Ja 
>»fiel 4LTB. ?|*±lfffi (CZi) KJroTfHK 
'Lfcpffl*«4 (10 0) ffl^jfi. tbffiffi 10-15Q 
cmOf^^^IM^, *^**«2©^ 
+ *;UX h vrt—t L/t*^^ ; £2 x 1 0 lJ cm"' (at 

on) ©»£**» 6 «fc 9 £&&©•< *>aAffitcj: & 

5 0 k e V©Jra«x*;U=F--C&AL-Cl,:>4. 
[002 2]^K, il (a) , (b Hc^-Ti^c. 
££0©R C A#c?£?£ (W.Kern,D.A.Plutien:RCAU t*» — 
3 1. 1 97 0^) ftK<fc^t->'j3 50 
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>»* i ©stffi£ft# b c ©-> y 3 >k« i 

fiO . 5 vol .%©7 » {bkXM ( H F ) *»*K 5 

tszt i> . @tt««4 ±©^««Riy t a««'ffcj»9 

Ltc. 

[0 02 3] iWt\ 01(c) tC^-T <fc 5 (C. i"Ja> 

i 5 #n y > * (mm l 203 

•CtcMlfcM7 2. 4vol.%©jfiJ£jg&! (HC 1 O 
4 ) *»«8K:3 7»IB«a|-r&c4(cJ:0. ->'J3> 

i ©sate > y 3 >K{bi® 5 u fc„ c © «£ 5 
&«iS7 2 . 4 voi .%<Dmmmwmm8 tm^xmt 

*tf 5»^fCtt. «*ft3RK*^«E8©aS%. C©jIS 
3W***8©»ja"C*$ 2 0 3 "CK:iSt»SK. Jl&ffJ 
KB, 1 9 5~2 0 3'CiC^F-r-2>©*^$ bl\ 19 
5*C«T"Ct*ifttt*M(cJ:S*a»»il^fcli©RSfiU- h 

[0024] «**»fis-r 4fc*cc. 

fcj: 97^5-^6 £1 /*m©WJ*t?ii«l/ (HI 
(d) ) . QtoKDv* h 'Jvtrvy -t-n.ffilcJz'oy- 
. h n&Z'i £ - > - > ^ l> fcf&> £&0© F z> H x ' i > 

S7 5:ff^Ufc (01 (e) ) . «±©X@KJ:i3. M 
OSS&SrftgfUfc. 

[0 02 5] I2(C, «»*tTl». a«SMfcK*lft*L 
/c-> y a 2 0 3 °CK»Df^ L /c?SS 7 2. 4 vo 

1 .%©ffifc3RK*SS?K*!CC 4 0 ^fffl«?g L /c^KSISiJ L/ 

»VG%tSSESCALAB2 2 0 i -XL&m^XfflM 
Vtc 0 C©BR. X«?B4L/r«. lW-#H8 7 
eV©A lOKai«ll,»fc. ^^B^SSit^t? 
lia«JLfc„ (1) Hi/'J3>1ICDS i 

©2 p«ijl3&»6©*m : f«:«t**>©r*»). f-i 7 

(2)8fV3 >^fbis© s i © 2 p mil #> e>©3tm^ 

KJ:-5.fe©r*-5 > . f-^ (2) tV-i> (1) ©®S 
«K©J:b*>e.»fb«©l»»*fHJtL/A:4C5. 8. On 
m-e$>-?tc. CC-CB. S i ©2 p «iig*> 6 ©56ST-© 
J^y=i>Wtil<f©¥«&a*tT«4Lr3. 5nm4ffl 
t». ^y3>»«tp©¥^aS?TS4L/-C2. 6nm* 
m^tc. £tc. x'J^t-*-4ffll»t(>. ^bM© 
HU1B8. OnmiiafeWc. 
[0 02 6] Ji(±©J; 5tc. *^I©»iKJ:ntf, jfi 

^RK*Sfffi*fflo-r->y =i>a®©*M?:S!{b-r?>c 

4 iC <fc 0 . 2 0 0 'Cm&<D&U-C 8 n m«±©-> 'J3> 

mim^mmt &ct a^mv$, 5 c 4 #«bs n/t. 

[0 02 7] S/c, C©«fc 9tcaifflRtt*if«*ffll»* 

c 4 k «t 13 . tt{U^©&«^»©£#jt*»*8i>-cd> 

ft ^ffi*(4?gS. a^«m^©iSC^BD 

[0028] m 3 b. ->y =»»fb*i©R»?&. 203 

"CtCjJD^ L fc^S 7 2. 4 vol .K©attBRlt*&iKtC& 
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t». wbli. o voi .%oy vitTkmm (h f ) Tkmrntc 

J:o-ca«SlWbSI*Bi*Lfci"J3>»«*. 2 0 3°C 
Cdn*Myfcift£7 2 . 4 vol .K<Dil%^*%{Rtc8K 

5 n mJ£l±rtt. ~> 'J a >MfbM©RJKtf*m £ & fc*c 

€ri(ossr s c £ tc <t o . ^ y 3 >mim<DmB<Dm'®% 
mmt.cn 9 c <t #r « -5 c <t & „ 

[0 0 2 9]^, *^ffi©JK88(cfct>r«. iSS7 2 . 10 

4 vol .%©3fi^3Rffi?*S«€:ffl(,^ctS^*^l«:^lf Tift 

hj 0 fc# . s&r i/ b c (d«iscd AttJKBttififttcns $ ft 

5 fe©r tttt < . jft&$B©iIl£#s 1 0 vol .%«±T* 
[0 0 3 0] */c. 2W5t6©^Sg(C*j<,»T«, J/'Ja> 

[0 03 1] fclTK. «*3RM**tf'Slfti5|£»ft*S 20 
I&S it* C tic J; oT*J»ftH{tfll*^fiR-r o 
OTSMH-f*. 

<i& 2 ©sus©jf^ > h 4 {**»w©m 2 ®mb®fl$tt 

(C*jW-5,MftK©^fiS^g?:^rtPSST*S. 04 &C 
^ti^tC, t77-T7 (Al, O, ) Ki-stflWSS 
ftfcSS 1 0 0 0 cm 3 ©«ft©9 L *>^*- 10 1rt(C 
fcfc. 1 0 2 3W*apK»r3d#StlT^S. * 

t>^- 1 0 1 ©^fJ©±^Rtn^c«:^ay>t7> 
7*1 0 3 3*tKW6tlTte»). C©;M3y>7>7'l 0 3 
CC «t -> T 1 0 2 *±T#flJ* 6 fta^-T & C t 30 

iF?&SJ:9fc3*TT:i>&. C©MbMBiA9a<cbl» 
rtt. * + o i©2e«I*>5). lfefbiragA-*-& 
mT(c^^S« 1 0 2©*B©S^flfll*ISfe£T4fc 
#>©$S7kHF#X 10 4. 1 0 5RJ>*iU£S$t 

lOi^l 0 6&2gA^SC£#T#£«t: ; 5(C;*ftTI,> 
4. Ch6©i/Xtt, * + 1 0 lF*i©aMM*»R 

1 0 2©*ffiTKl£Lfcfft. 5=- * 1 0 1 ©:&«© 

F 1 0 7 rt» 68*913 ft -5. £|$©&BtC«. * 

*S9S©*fl»«:*il»TH: % gaSHC^d-fe**^ 40 
5=-+>^-#ifi©*4^UTt,iS„ 
[0 03 2] 5£{C. ±IB©fltefc*«*.fcHMtM©Jft3E« 

t ©t§£\ 30gfft»E 1 02i L-T 2 0 0 mmg©#*S 

lEfrrai 0 OTo r rKgtStlTt,^. 
[0 03 3] (UttAV f 3>gffi) 

1 0 2&3 1 + >M- 1 0 1 |^©fiffS©{iSiCiegO?c 

6 ¥m&mfc («iat"j3>a«) 1 o 2©^s© 

S4SiMblteBfe£-rsfcX>K:. l 0 l faicm so 
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tKH F#.X 10 4 £$vl5 fJ>IB(CtoA: o T 5 0 c c /#© 
««r»A Ofc. Cft(C<fc K> , ¥jg&*« UMSII5/ 'J 

1 0 2©£n©S*m<Uttf7&£tc|fc£3 
ft, ^&&->y 3>StB#&WLfc. jSJfifgK© 
106£200cc /^©ifcBT?- +• >^*- 1 0 1 
F*3{Cj@AU^6. ^ay>5>7'l 0 3CC«fcoT*sg 
tt£« (VMS' 'J 1 0 2 ©«S£fi#3 0 

0 °C £ £t <£> <£ 5 tcjllftl lyfc. C ©tK?£T 1 8 0 SftMafR 
UctCo, <*&Ai"J 102 
©*BBfcflW BnmOJ/'Ja >»ftfll jW&S 3 ftfc. C 
©*§•£. jfl£3R&©&i£v 1 0 6 teflOA. t'/>*^10 
5 4r«AT 4Ci«cJ:oT4»J";3 >MftJR**MUt < 

[0 0 3 4 ] *SatCDJ&*{C*$t>"C*>. f + >a--10 

1 rttc*A-r *a*3RM©3(eR 1 o 6 ©s (»esB®© 

[0 03 5 ] «±® cfc 5 (C bT^^<*»« y 

3 1 0 2 ©Affile y 3 ^!Mbil*«fiRtfca 
«, ±120 1 ©*te©Jf$?J©H 1 K^fMO S^B©fP 
□ - tcfi£ o TM O S f 1 ^* A X ZftWt? Z> C t *JT# 

[ 0 0 3 6 ] #HJ6©J&8!K:*}I,»T«. ias^ig© 

ovoi.«fei±t?*fttf. ffjwoawta^rr* 

^*5$$nTl^Tb<l;t,^ 

[0037] *gas©«»«:*ji,»"c». ¥mwm 

&<DlXMUtg.% 3 0 0 -C«:S0eLTt,^*s. MLfeC 

©asici5g^3ftab©T«^< . ^^stioftsna 

ft» 1 7 0 "CJtLh5 0 0 'CtiTT*fttf <tt>„ 
[0 03 8 ] S fc. *HSg©^a8tC*$t>T». 
^*»«1 0 2©E{cW(ciSAL/Tw^*i. ^rui 
C ©tf}f£K:|iK5£ 3 ft -S b©T«Aj: < . — 
i'^ffl^TbJ:^. 

[0039] *jus©^sg(c*5c^Ta, 

7>7"1 0 3 tc «t-»T^»flE««l 0 2©«M5rttl^L- 
Tl»5*t. ^"rOfeCOflfcftKIKjeSftifeO-Cfitt 

[0 04 0 ] * fc. ±120 1 SCX02 ©SUS©J&S8k:*j 

*^*««caj6if tttW LtctK MU*Mf B -> y 3 > 
atttKHMESftSfcO-etttK. ^S'> , J3> > 

w^y3>, Ht-ft^y 9 a. M-^y^A. »>y3> 
y^v^-^A, i^y 3>yjuv^-i7A^7-^'-Y Kifei'ffe 
<&m#*>z>it zmmcmmt % c ± 4>t^ 

[0 04 1 ] 

[^BJ©^m] «±BWi0fcJ:9K:. *»l8CC«tfttf. 

C i J; «9 5 0 0 "C«T©{SiST, I? 
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[H 1 ]■ #2£BJ©fP 1 ©S»©JB*KC*iWS¥*M*«ffi 

©rfcHzxElT&ij . (a) «>"J3>St5±cc^^ 
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